Chemopreventive promise of targeting the Nrf2 pathway.
The Kelch ECH associating protein 1-nuclear factor-E2-related factor 2-antioxidant response element (Keap 1-Nrf2-ARE) signaling pathway regulates several protective mechanisms including expression of conjugating and antioxidative genes, antiinflammatory responses, the molecular chaperone/stress response system and the ubiquitin/proteasome system. The Nrf2-mediated response alters susceptibility to carcinogenesis, acute chemical toxicity, oxidative stress, asthma, acute inflammation, septic shock and neurodegenerative diseases such as Alzheimer's disease and Parkinson's disease. Studies using natural and synthetic chemical inducers that activate Nrf2 signaling have demonstrated protective efficacy in many animal models of disease. Conversely, studies in Nrf2-disrupted mice indicate they exhibit increased sensitivity to many of these diseases. Thus, activation of Keap1-Nrf2-ARE signaling constitutes a broad protective response, making Nrf2 and its interacting partners important targets for chemoprevention. However, additional studies are needed to characterize Keap1-Nrf2-ARE signaling in humans to further develop exceptionally potent activators of the pathway and further understand the potential consequences of altering this system.